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ABSTRACT 
Illinois has exceedingly large deposits of low-grade feldspar 
sands, a potential source of the mineral feldspar. As there is ri.o com­
mercial production of feldspar in Illino.is at present, considerable 
tonrtages of it are being shipped into the state for industrial use. 
This publication is the first of a series describing Illinois 
feldspar deposits and describing the, technology conducted in our labor­
atories to produce cominercial feldspar concentrates. It deals speci­
fically with the sands in the Kankakee River area in northeastern 
Illinois. Tests indicate that coilimercial-grade feldspar concentrates 
can be made from these sands. 
KANKAKEE DUNE SANDS AS A COMMERCIAL SOURCE OF FELDSPAR 
H. P. Ehrlinger III, W. G. ten Kate, and H. W. Jackman 
INTRODUCTION 
Feldspar has long been known to be present in certain Illinois sands. 
The Illinois State Geological Survey published a report in 1942 by Willman, 
"Feldspar in Illinois Sands," that describes the localities, quantities, and 
qualities of these feldspar deposits. 
Large quantities of feldspar are used in the glass and ceramic indus­
tries of Illinois. Significant tonnages are used in the manufacture of fiber­
glass and glass wool insulation. Smaller quantities are used in scouring 
powders, poultry and bird seed formulations, and filters. 
Most of the feldspar currently consumed within Illinois is shipped 
from the major producing states of North Carolina and South Dakota. No feld­
spar is being produced in Illinois. 
Five general areas in Illinois (fig. 1) have feldspar-bearing sands 
of sufficiently high quality and in large enough quantity to be considered as 
potential industrial sources of feldspar�(!) the Kankakee River area, (2) the 
Mississippi River above the mouth of the Missouri River, (3) the Mississippi 
River below the mouth of the Missouri River, (4) the Green River Lowland, and 
{5) selected localities on the Illinois River terraces. The feldspar resources 
of each of these areas will be discussed in separate Industrial Minerals Notes. 
This report, the first of the series, pertains only to the Kankakee River area. 
The current feldspar studies began in 1966 and are being made to 
determine where sufficient feldspar-bearing sands occur to justify commercial 
development, where acceptable products can be derived from these sands, whether 
the feldspar can be produced at a reasonable cost, and whether the by-products 
that result from feldspar recovery have any commercial value. 
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Fig. l .. lllinois townships in which sands are reported to contain more than 20% teld.Spar. 
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LOCATION OF THE DEPOSITS SAMPLED 
In the southeastern part of Kankakee County, samples were taken from 
two roadcuts east of Hopkins Park and east of St. Anne, near Pembroke, which 
reveal large vertical exposures. Samples from both roadcuts are referred to 
as "Hopkins Park" in this report. Several sand samples were taken from another 
area, about 6 miles west of Kankakee. Most of this deposit is between Illinois 
Route 17 and the Kankakee River, but part of it lies immediately south of the 
highway. The samples were combined and designated "West Kankakee.11 
GEOLOGICAL DESCRIPTION OF THE AREA 
The report by Willman (1942, p. 29), which is out of print, describes 
the Kankakee River area as follows: 
In the Kankakee area, sand dunes occur principally in a broad terrace 
along Kankakee Valley, where they overlie glacial sand and gravel, and on 
the surface of a glacial lake bottom in Iroquois Valley, where they overlie 
glacial sands and silts. Because of the westerly winds some sand has been 
blown onto the upland east of the Iroquois Valley area. 
The dunes are of all sizes and shapes. Many dunes southeast of Momence 
. are ridges elongated northwest to southeast and have a typical steep 
slope on the northeast or lee side and a comparatively gentle slope on the 
southwest or windward side. In some areas, as north of Watseka, the dunes 
are less regular in shape. The individual dunes are mostly grouped in more 
or less continuous ridges, in which there are 25 to 50 dunes in a square mile. 
Where the dunes are closely grouped the sand is continuous from one dune 
to the other, but where the dunes are more scattered, and especially where 
they are separated by broad flat areas, the intervening areas may be under­
lain by water-laid sand or gravel, by lake deposits of silt or peat, by 
glacial till, or locally by bedrock. 
The location and size of many individual sand dunes is shown on the topo­
graphic maps of the Watseka. Momence, Kankakee, Herscher, Wilmington, and 
Morris quadrangles. As the topography of some of the glacial hills of silt 
and clay { till) is similar to that of the sand dunes, the dune areas may be 
differentiated on the topographic maps by comparing the maps • • •  with the 
Soil Survey maps of Iroquois, Kankakee, Will, and Grundy counties. 
Thickness�Dunes 15 to 25 feetfhigh]are abundant and some dunes are 25 to 
50 feet high. The dune sand is probably about as thick as the dunes are high, 
except that in the .ridges of continuous dunes it may extend below the immedi­
ate base or the dunes. As the surface of the underlying water-laid sand is 
irregular the present topography is not an accurate guide to the thickness of 
the sand. However, over entire areas a mile square or larger the dune sand 
probably averages 10 feet or more thick. 
Overburden-The dune sand commonly has an overburden of l to 2 feet of soil 
and dark brownish-gray silty sand. Below this zone the upper 2 to 5 feet of 
sand is generally darker colored and slightly more clayey than that below, and 
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part of this zone might also be removed as overburden if desirable to reduce 
the iron oxide content of the sand. Many of the dunes in this area are or 
have been forested, and roots are abundant in the upper few feet of these 
dunes. 
� �--In general the dune sands reflect grain-size variations of 
the underlying outwash deposits. In the southern part of the area near 
Watseka, where the outwash deposits were originally laid down in relatively 
quiet waters and are fine-grained, the dunes are mostly composed of finer­
grained sand than they are a little farther north, near Hopkins Park. The 
Hopkins Park dune sand is in turn mostly finer-grained than the sand in the 
dunes along the main course of Kankakee Valley from Momence to Morris. In 
the Watseka area four samples or dune sand • • • are relatively fine-grained 
containing only about 2 per cent coarser than 48-mesh. Three samples • • • 
from the Hopkins Park area contain 5 to 20 per cent coarser than 48-mesh. 
Four samples • • • along Kankakee valley contain 25 to 50 per cent coarser 
than 48-mesh, although finer-grained sands are known to occur locally in this 
area. 
Composition�In general the finer-grained sands have the highest feldspar 
content. The seven samples from the Hopkins Park and Watseka areas average 
21 per cent feldspar, ranging from 18 to 24 per cent. The coarser-grained 
samples from Momence to Morris average 17 per cent feldspar, ranging from 
15 to 19 percent. 
Most of the sand exposed is noncalcareous but locally a little slightly 
calcareous sand is found near the base of the dunes. As the lower parts of 
the sand dunes are rarely exposed the occurrence of calcareous sand may be 
common. However, at least the upper 10 to 15 feet of many sand dunes is non­
calcareous, and locally as much as 35 feet 0£ noncalcareous sand was observed. 
� 2f. deposits-The quantity of dune sand in the area is enormous. For 
example, the dune area south of Momence and east of' St. Anne in the southeast 
part of Kankakee County probably contains more than a billion tons of sand. 
However, in most of the dune areas many of the dunes are scattered or the 
deposits are thin so that the quantities available within half a mile of a 
possible plant site may not be sufficiently large to provide the reserve 
needed f'or a large-scale development. Locally, however, the dunes are more 
concentrated and the reserves are probably adequate. A few of the areas which 
appear to have large reserves are listed below. 
(l) Along Chicago, Milwaukee, st. Paul and Pacific R. R. southeast ot: 
Momence, especially in secs. 16, 21, 33,T. 30 N., R. 11 E. (Momence 
quadrangle). It is estimated that the dunes in the west half of sec. 33, 
all within half a mile of' the railroad, contain at least 3 million tons of 
sand and perhaps more than twice that amount if the sand extends below the 
general level of the base of the dunes. 
(2) Along Chicago and Eastern Illinois Railroad between Pitwood and 
Watseka (Watseka quadrangle) and also south of Watseka, especially in secs. 
16. 17, 20, and 21, T. 26 N. , R. 12 w. 
(3) Along Cleveland, Cincinnati, Chicago and St. Louis Railroad [now 
Pennsylvania Central] one to two miles northwest of Donovan (Watseka quad­
rangle). 
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(4) Along New York Central Railroad (now Pennsylvania Central] west 
of Kankakee, in sec. 33, T. 31 N., R. 11 E., and secs. 4 and 5, T. 30 N., 
R. 14 w. (Kankakee quadrangle). 
{5} Along Wabash Railroad [now Norfolk and Western] near Custer Park 
and Ritchey, especially in sec. 18, T. 32 N., R. 10 E. {Herscher and Wilming­
ton quadrangles}. 
( 6) Along Al ton Railroad [now Gulf, Mobile and Ohio J between Godley and 
Braidwood (Herscher and Wilmington quadrangles). 
{7) Along Elgin, Joliet, and Eastern Railroad north ot Coal City [now 
abandoned], in secs. 15 and 22, T. 33 N., R. 8 E. (Morris quadrangle). 
Figures 2 and 3 show the general areas referred to in Willman's 
report,and those sampled for this report are outlined in black. In 1965 
another study of the feldspar sands (Hunter, 1965) confirmed Willman's find­
ings, and it served as a basis for this report. Hunter assisted in collecting 
the samples for the present investigation. 
TEST PROCEDURE 
The samples tested were found to be essentially the same as those 
described by Willman and by Hunter. The sands were similar in some respects 
to those being treated commercially on the Pacific Coast. Initially a proce­
dure used on the Pacific Coast sands (Baarson� 1962)was applied, but differences 
in the Illinois and Pacific Coast sands became apparent and the process was 
gradually modified to the form used in this series of tests. The procedure 
is shown in figure 4 as a schematic flowsheet. 
Optimum grades and recoveries of feldspar from the sand samples, as 
well as by-products obtainable at the lowest possible treatment cost, are shown 
in tables 1 to 4. The tables also give the reagents consumed during treatment, 
the treatment conditions, and the sieve analyses of selected products. 
Only the nonmagnetic portion of the rougher feldspar concentrate 
was ground during sample preparation. Feldspar recovery would probably be 
increased substantially by grinding the rougher tailing and returning the 
ground product to the head of the circuit to be reprocessed; however, such a 
practice would probably price the resultant product out of the market at the 
present time. 
DESCRIPTION OF TESTS 
Test A�Hopkins Park 
Sands were cleaned by attrition, a practice in which the individual 
sand grains are used to scour each other, to remove the clay and staining 
material from the sand grains. In a laboratory model of a commercial attrition 
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Pig. 2 - Part ot Momence Quadrangle showing areas with potential feldspar sand resources. Heavy outlines indicate sections trom which samples were taken. (Nap based on U. S. Geological Survey topographic map ot Momence Quadrangle.) 
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Fig. 3 - Part of Eankakee Quadrangle showing areas with potential feldspar sand resources. 
Heavy outlines indicate sections trom which samples were taken. (Map based on 
u. s. Geological Survey topographic map of Kankakee Quadrangle.) 
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machine, 1000 dry grams per cycle were subjected to attrition with one gram 
of H2so4 (95%+ strength), equivalent to 2 pounds per ton , in a slurry that 
was held at nearly 70 percent solids for 10 minutes. The slurry was then 
diluted and the clay slime removed by the sand classifier. Table 1 (line 1) 
shows that 2.09 percent of the weight of the total sample was removed and that 
this portion contained 9. 2 percent of the iron oxide (Fe2o3), 6.4 percent of 
the titanium oxide (Ti02), and 8.0 percent of the aluminum oxide (A12o3) present in the original sand. 
The resulting clay-free sands were then treated in a Humphreys 
Spiral Concentrator (a device for separating granular minerals on the basis 
of specific gravity) to concentrate the heavy minerals. The sample was passed 
through the closed circuit test unit several times until the desired separation 
of heavy and light minerals was achieved. The separation made, the heavy min­
erals were again processed (table 1, line 4) to produce the gravity reconcentrate 
(line 6) and tailing (line 5). The materials with lower gravity contained less 
iron oxide than the heavier fractions in each case, but the removal of the iron 
was not efficient enough to make this technique, along with the desliming, 
produce a commercially acceptable product (table 1, line 3). 
The gravity reconcentrate was dried and passed through a Carpco High 
Intensity Roll Magnetic Separator three times, and the electrical intensity 
was increased for each successive pass. The fraction separated (table 1, line 8) 
was 3.27 per�ent of the original weight, and contained 15.6 percent of the iron 
oxide, 56.0 percent of the titanium oxide, and 14.8 percent of the aluminum 
oxide (alumina) present in the original sample. 
The test showed that the slime, the heavy minerals, and the magnetic 
minerals must be removed from the original sand, but that these operations 
alone will not yield a product that would be of interest to either the glass 
or ceramics industries because of its high iron oxide content. Further bene­
ficiation was necessary. 
Test B�Hopkins Park 
To try to produce a more satisfactory product, a sample from a 
slightly different location in the Hopkins Park area was tested. It was, like 
the first sample, cleaned by attrition and deslimed. The residue (94.42 per­
cent of the original weight) was fed to the flotation circuit in which it was 
first pulped to 50 percent solids and conditioned to a constant pH of 2. 5, 
which required H2so4 in a proportion of 2 .•. 2 pounds per ton because the sample 
was slightly calcareous. A reagent emulsion containing fuel oil and reagents 
801 and 825 (American Cyanamid Company) was blended into the pulp for the 
flotation of the remaining iron minerals. After 6 minutes of conditioning, 
the flotation cell was brought to about 20 percent solids, several drops of 
(AC) B-70 frother were added, and the iron minerals were floated from the 
pulp (table 2, line 2). The minerals were biotite, epidote, hornblende, 
hematite, magnetite, garnet, and additional minerals stained with iron oxide 
as a result of the agitation in an acid medium during the conditioning periods 
prior to flotation. 
After flotation of the iron minerals, the pulp was decanted to 
remove the newly generated slime and the reagents used in flotation. Decanting 
TABLE l�TEST A�MINERAL TREATMENT ON HOPKINS PARK DUNE SANDS BY 
DESLIMING, GRAVITY SEPARATION, AND MAGNETIC SEPARATION, JULY 1968 
Recoveries 
Dry weight Assays (%) (% of sample) 
Product Grams % Total K20 Na20 Al203 Si02 Fe2o3 Ti02 K20 Na20 Al203 Si Oz Fe203 Ti02 
Total sample 10,000 100.00 l.55 l.02 5.37 87.43 0.55 0.1 9 100.0 100.0 100.0 100.0 100.0 100.0 
l. Slime 209 2.09 2.20 o.86 20.63 56.28 2.43 0.59 3,0 l.8 8.o 1.3 9.2 6.4 
2. Sand 9,791 97.91 1. 54- l.02 5.04 88.10 0.51 0.19 97.0 98.2 92.0 98.7 90.8 93.6 
3. Light minerals 6.076 60.76 l.47 0.99 4.1 9 90.99 o.43 0.07 57.7 59.0 47.5 63.3 47.1 23 . 0 
4. Heavy minerals 3,715 37.15 1.64 1.08 6.43 83.35 0.65 0.37 39.3 39 . 2 44.5 35,4 43,7 70.6 � 0 
5. Heavy minerals I 
(reconcentrate tailing) 2,318 23.18 1.67 o .. 9.9 4.61 89.39 0.58 0.09 25,0 22.5 19.9 23.7 21.j..2 10.7 
6. Heavy minerals 
(reconcentrate) 1.397 13.97 1.59 1.22 9.44 73.31.j. 0.77 0.83 llt.3 16.7 24.6 11.7 1 9. 5 59.9 
7. Nonmagnetic reconcentrate 1,070 io.70 l.71 l.16 4,92 78.73 0.20 0.07 11.8 12.2 9.8 9,6 3,9 3,9 
8. Magnetic reconcentrate 327 3,27 l. 1 9 1. 42 24. 33 55.70 2.64 3,32 2.5 4.5 14.8 2.l 15.6 56.0 
Remarks: l + 2; total sample; 3 + 4 = 2; 5 + 6 = 4; 7 + 8 = 6. 
Reagents Crushin� and Grindin� Time in Circuits 
2,0 pounds H2S04 per ton added Crushed to 100% -10 mesh Attrition, 10 minutes 
to attrition machine before treatment 
TABLE 2-TEST B-MINERAL TREATMENT ON HOPKINS PARK DUNE SANDS BY 
DESLIMING, FLOTATION, AND MAGNETIC SEPARATION, DECEMBER 1968 
Dry weight 
Product Grams % Total K20 Na2o 
Total sample 1,988.7 100.00 
l. Combined slime 100.0 5.03 
2. Primary iron concentrate ll.O 0.55 
* 3. Rougher feldspar concentrate 777.6 39.11 
4. Feldspar magnetics 110.3 5.55 
* 5. Feldspar nonmagnetics 667.3 33,56 
6. Secondary iron concentrate 24.8 l.25 
7. Secondary feldspar magnetics 41.5 2.09 
8. FINAL FELDSPAR 285.4 14.35 6.66 3.38 
9. Feldspar reconcentrate tailing 315.6 15.87 
10. Silica concentrate 566.0 28.46 
ll. Rougher tailing 534.l 26.85 
Remarks: 4 + 5 = 3; 6 + 7 + 8 + 9 = 5. * Calculated product. 
Rea�ents Added, lbs Lton of Sample 
To attrition: 
2.0 ff;?S04 
To primary iron flotation: 
2.2 H2S04 
To primary feldspar: 
l.O Hf• 48% 
o.4 Fuel oil 0.18 Kerosene 
0.8 AC 801 
0.4 AC 825 
0.15 AC B•70 
Crushing and Grinding 
Crushed to 100% 
-10 mesh before treatment 
0.37 AI Armac T 
0.15 AC B-70 
Time in Circuits (min.) 
Attrition 10 
Iron flotation 8 
Feldspar flotation 8 
Silica flotation 8 
Assays (%) 
Al2o3 Si02 Fe2o3 
5.24 88.69 0.70 
10.92 70.62 2.44 
35,45 33.23 6.17 
9.51 81.45 0.70 
14.69 63.17 3,96 
8.65 84.47 0.17 
8.51 77.66 0.74 
14.91 74.68 0.60 
16.65 70.87 0.16 
0.60 98.60 0.08 
l.17 95.85 0.44 
2.68 93.88 0.52 
To silica flotation: 
0.3 NaOH 
1.0 AI Neo-Fat 
0.1 AC B-70 
pH of Circuits 
Iron 2. 5 
Silica 9.0 
Ti02 
0.15 
0.36 
3.64 
0.26 
1.52 
0.06 
0.16 
O.ll 
0.07 
0.03 
0.04 
0.04 
Recoveries 
(% of sample) 
Al2o3 Si02 Fe2o3 Ti02 
100.0 100.0 100.0 100.0 
10.0 4.o 17.6 11.l 
3,5 0.2 4.9 12.2 
67.4 36.3 39,7 63.2 
14.8 4.0 31.5 51.6 
52.6 32.3 8.2 ll.6 
l.9 l.l l.3 1.2 
5.7 l.8 1.8 l,4 
43,3 11.6 3,3 6.l 
1.7 17.8 1.8 2.9 
6.o 31.l 17.9 7.0 
13.1 28.4 19.9 6.5 
To secondary iron flotation: 
0.7 H2S04 
0.2 Fuel oil 
0.4 AC 801 
0.2 AC 825 
To secondary feldspar: 
0.08 HF, 48% 
0 .06 Kerosene 
0.14 Armac T 
I 
""' ""' 
TABLE 3�TEST C--MINERAL TREATMENT ON WEST KANKAKEE SANDS BY 
DESLIMING, GRAVITY SEPARATION, FLOTATION, AND MAGNETIC SEPARATION, MARCH 1969 
Dry weight 
Product Grams % Total K20 Na2o 
Total sample 9.931.3 100.00 l.57 l.06 
l. Primary slime 438.l 4.41 2.30 1.29 
2. Heavy minerals, 
gravity , 129.2 l.30 1.11 0.97 
3. Primary iron 
concentrate 34-.l 0.34 l.83 l.55 
4. Secondary iron 
concentrate 33.8 0.34 5.12 2.87 
5. Primary magnetics 207.1 2.09 3,75 3. 50 
6. Secondary 
magnetics 74.7 0.75 6.54 5.56 
7. FINAL FELDSPAR 895.2 9.01 8.35 5.11 
8. Feldspar reconcen-
trate tailing 400.0 4.03 0.08 0.14 
9, Silica 
concentrate 2,902.0 29.22 0.25 0.20 
10. Rougher tailing 4,703.0 47.36 l.01 0.69 
11. Secondary slime 114.l l.15 l.56 0.90 
Reagents Added, lbs./ton of Sample 
To a ttri ti on; 
2.0 H2S04 
Primary iron flotation: 
2.0 H2sol.j. 
0.1.f. Fuel oil 
0.8 AC 801 
0,1.j. AC 825 
0.1 AC B-70 
To primary feldspar: 
l.7 HF, 48% 
0 .12 Kerosene 
0.25 AI Armac T 
0.15 AC B-70 
To silica flotation: 
0.3 NaOH 
l.O AI Neo-Fat 
O.l B-70 
Assays (%) 
cao Al2o3 Si02 Fe2o3 Ti02 
0.56 5.10 89.81 0,50 0.16 
2.42 24,34 55,59 l.j..04 0.80 
7.13 23.23 56.34 5.89 1.j.,79 
l.J..30 10.72 78.74 l.11.j. 0,1.j.3 
3.08 13.59 72.50 l.35 o.44 
4.09 17.58 66.02 l.54 0.40 
1.64 19.09 65.38 0.79 0.21 
l.36 19.41 64.46 0.17 0.05 
0.12 0.22 98.14 0.08 0.03 
o.oo 0.54 98.97 0.02 0.02 
0.22 2.48 93.96 0.35 0.07 
0.23 3.81 91.93 o.68 0.16 
To secondary iron flotation: 
0.5 H2S01.j. 
0.2 Fuel oil 
0.1.f. AC 801 
0.2 AC 815 
To secondary feldspar: 
0.08 HF 
O .06 Kerosene 
0.14 Armac T 
Recoveries 
(%of sample) 
K2o Na2o cao A12o3 Si02 Fe2o3 
100.0 100.0 100.0 100.0 100.0 100.0 
6.5 5.0 19.1 21.0 2.7 35.7 
0.9 1.2 16.7 5.9 o.8 15.4 
o.4 0.5 2.6 0.7 0.3 o.8 
l.l 0.9 1.9 0.9 0.3 0.9 
3.7 6.9 15.4 7.2 1.6 6.4 
3.1 3.9 2.2 2.8 0.5 1.2 
47.9 43.6 22.0 34,3 6.5 3.1 
0.2 0.5 0.9 0.2 4.1.j. o.6 
4.7 5.6 o.o 3.1 32.2 1.2 
30.4 30,9 18.7 23.0 49,5 33.2 
l.l 1.0 0.5 0.9 l.2 l.5 
Crushing & Grinding Time in Circuits 
Crushed to 100% Attrition 
-10 mesh before Primary iron 
treatment flotation 
Primary feldspar 
EH of Circuits Silica flotation 
Iron 2.5 Secondary iron 
Silica 9.0 Secondary feldspar 
Ti02 
100.0 
22.5 
39.6 
1.0 
1.0 
5.3 
l.O 
. 
.... 
2.9 N 
o.8 
3,7 
21.l 
l.l 
{mil]. ) 
10 
8 
8 
8 
3 
6 
*TABLE 4-TEST C-M:i:HERAL TREATMENT ON WEST KANKAKEE SANDS BY 
DESLIMING, GRAVITY SEPARATION, FLOTATION, AND �.AGNETIC SEPARATION, MARCH 1969 
Recoveries 
Dry weight Assays (%) (% of sample ) 
Product Grams % Total K20 Na2o cao A12o3 Si02 Fe2o3 Ti02 K20 Na2o cao A12o3 Si02 Fe2o3 Ti02 
To·tal sample 9.931.3 100.00 1.57 1.06 0.56 5.10 89.81 0.50 0.16 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
1. Total slime 552.2 5.56 2.15 1.14 1.97 20.09 63.11 3,35 0.67 7.6 6.o 19.6 21.9 3.9 37.2 23.6 
2. Heavy minerals, 
gravity 129.2 1.30 1.11 0.97 7.13 23.23 56.34 5.89 4,79 0.9 1.2 16.7 5.9 o.8 15.4 39.6 
3, Iron and magnetic 
concentrates 349,7 3.52 3.70 3.69 3,49 16.85 67.72 1.32 0.37 8.3 12.2 22.1 ll.6 2.7 9.3 8.3 . 
.... I.A> 
lj.., FINAL FELDSPAR 895.2 9.01 8.35 5.11 1.36 19.41 64.46 0.17 0.05 4-7.9 lj.3.6 22.0 3lt.3 6.5 3.1 2.9 I 
5. Silica 
concentrates 3,302.0 33.25 0.22 0.19 0.01 0.50 98.87 0.03 0.02 Lf..9 6.1 0.9 3.3 36.6 1.8 Lf..5 
t6. Feldspar-silica 
mix 4,197.2 l.j.2.26 1.96 1.24 0.30 4.53 91.53 0.07 0.03 52.8 4-9.7 22.9 37.6 43.l 4.9 7,1.j. 
7. Rougher tailing 4,703.0 47 .36 1.01 0.69 0.22 2.IJ.8 93,96 0.35 0.07 30.4 30.9 18.7 23.0 49.5 33.2 21.l 
* Table 4 is a simplification of Table 3. Screen Analysis 
t Calculated product. 
+Lf.8 +65 +100 +150 +200 +325 +400 -IJ.00 
Re�ents 
Sample 9.26 26.23 29.01 15.9lt 11.90 3.1.j.l 0.10 4.15 
See Table 3. Final feldspar o.oo 1.01 10.97 27.98 38.45 14.24- 2.62 4.73 
% Fe203 in final feldspar 
(by size fractions ) 0.20 0.17 0.17 0.17 0.17 0.19 0.26 
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also increased the concentration of solids for the subsequent treatment. The 
pulp was again adjusted to about 50 percent solids and treated for about 8 min­
utes with 1 pound per ton of HF (48% strength) which is a depressant for quartz 
minerals. An emulsion of Armac T {Armour Industrial Chemical Company) and 
kerosene, which is a selective collector for feldspar minerals, was added, the 
mixture conditioned for 2 minutes, frother added, the pulp density adjusted to 
20 percent solids, and the rougher feldspar concentrate (table 2, line 3) 
floated for 8 minutes with stage additions of collector at 2-minute intervals. 
The pulp was again decanted, conditioned with a 10 percent solution of NaOH 
for 3 minutes at a pH of 9.0, further conditioned with Neo-Fat 94-04 (Armour 
Industrial Chemical Company) and frother, the pulp density was adjusted, and 
the rougher silica concentrate (table 2, line 10) was floated. The rougher 
tailing from this was a reject product {table 2, line 11). 
The rougher feldspar concentrate was passed through a magnetic 
separator (fig. 5) to remove minerals that would be deleterious to the con­
centrate (table 2, line 4). The nonmagnetic minerals (table 2, line 5) were 
then ground for 10 minutes in a pebble mill with ceramic grinding media and 
refloated to remove additional iron-containing minerals {table 2, line 6) 
and to recover the final feldspar flotation concentrate. This concentrate 
was passed through the magnetic separator to reject secondary feldspar 
magnetics (table 2, line 7) and leave the final feldspar concentrate (table 2, 
line 8). The final concentrate was 14.35 percent of the weight of the 
original sample and had the following analyses: 
Na20 
K20 
Al2o3 
$i02 
Fe2o3 
Ti02 
3.38% 
6.66% 
16.65% 
70.87% 
0.16% 
0.01% 
The composition is considered satisfactory for such industrial uses as bottle 
glass. Analyses of all products obtained and the reagents used are shown in 
table 2. 
Test C-West Kankakee 
The same general procedure was used with the West Kankakee sample as 
had been used for the second Hopkins Park sand. The only exception was that a 
gravity concentrate was made (table 3, line 2) in a Humphreys Spiral Concen­
trator. A concentrate of feldspar similar to that derived from the second 
Hopkins Park sample was made (table 3, line 7). The concentrate retained 
9.01 percent of the original weight. The test weights and mineral distribu­
tions are shown in tables 3 and 4, along with reagents used. All reagents are 
calculated to pounds per ton of the original sample. Table 4 is a simplified 
version of table 3. 
DESCRIPTION OF PRODUCTS 
The corresponding products of tests B and C were similar. In each 
case, the remaining iron minerals in the final feldspar concentrate were 
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Fig, 5 -� Separation or rook fragments and 
from feldsp1l.r by the 
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alm.Ost all present in a small amount of ferruginous chert. Random meltings 
of the final concentrates from both samples produced white glass. Repeated 
cleaning of the final concentrate would probably reduce the iron content, 
but there would be a corresponding reduction in the amount of feldspar 
recovered. 
The heavy minerals from Hopkins Park test A were examined by physi­
cal means. They were separated in bromoform by a s�nk-float process (specific 
gravity 2.86), and the sink material was further divided into groups: 
Group I 
Group II 
Group III 
Group IV 
Attracted by hand magnet 
Electromagnetic (setting 0.45 amp.) 
Electromagnetic (setting 0.80 amp.) 
Nonmagnetic 
Percent 
22.5 
16.5 
50.0 
11.0 
The minerals were identified by Norman c. Hester of the Industrial 
Minerals Section of the Illinois State Geological Survey and are listed below 
in order of relative abundance. Those above the line generally form more 
than 80 percent of each group. Mineral constituents that were found in very 
small quantities are not listed. 
Group I 
Magnetite 
Hematite 
Hornblende 
Garnet 
Ilmenite 
Group II 
Garnet 
Amphibole 
Group III 
Amphibole 
Garnet 
Titanite 
Pyroxene 
Group IV 
Epidote 
Amp hi bole 
Pyroxene 
Titanite 
Sillimanite 
Monazite 
Staurolite 
Ru tile 
others 
The silica concentrates made in these tests are of good quality, but 
are not comparable to the silica sand (over 99% purity) and tripoli available 
elsewhere in the state. Data on the silica concentrates are given in tables 
2, 3, and 4 so that those interested may make the "mix" calculations required 
in plants that use a silica-feldspar mixture. Such a mix would be more con­
venient than separate additions of feldspar and high grade silica sand. The 
rougher tailings shown in the flotation tables contain signifi�ant amounts of 
alumina, but petrographic examination shows that most of this is in the form 
of highly ferruginous rock fragments and only a small amount is clean feldspar. 
SUMMARY AND CONCLUSIONS 
The dune sands of the Kankakee River area contain approximately 
20 percent feldspar and can be made to yield a commercial feldspar concentrate. 
Nine to 14 percent of the original weight of the sand has been concentrated 
into a product containing 16 to 19 percent alumina, with about 0.16 to 0.17 
percent iron oxide. 
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Current prices for feldspar, depending on grade, vary from $10.00 
to "$23.50 per ton (Eng. and Min .  Jour., May, 1969) f.o.b. the-producing plant.,- .. 
in carload lots, from North Carolina, Georgia, Connecticut, and Maine. An 
Illinois producer supplying users in the state would have in his favor a much 
lower freight rate, a lower mining cost because of the nature of the deposits, 
and a lower milling cost because no primary grinding is needed and only a 
small amount of secondary grinding must be done. 
Factors unfavorable for Illinois production would be the low recovery 
of feldspar per ton of sand because the deposits are not high grade, and an 
iron oxide content somewhat higher than is found in the deposits in the eastern 
states. 
Willman estimated that the sands were 10 feet thick over most of the 
area under discussion. At 21 cubic feet per ton, there would be 13, 200,000 
tons of sand per square mile that would yield about 1,200,000 tons of feldspar. 
There is an indicated demand for 100,000 tons per year in northern Illinois. 
A plant producing that tonnage would be able to work from one square mile 
(640 acres) for nearly 12 years. We believe that higher recoveries can be 
made under plant conditions than we had in the laboratory. 
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